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Weaknes = Reduced muscle = Paralysis or paresis 
Grade No muscle contraction visible 
0 
Flicker of contraction but no movement 
Grade 
1 Joint movement when effect of gravity eliminated 
Grade Movement against gravity but not against examiner’s 
2 resistance 
ont Movement against resistance but weaker than normal 


Upper vs. Lower Motor Neuron Lesion 


Weakness Tone DTR Other 
signs 
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Leg flexor drift 
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Biceps = C5 nerve root 
Triceps = C7 nerve root 
Patella = L4 nerve root 
Achilles = S1 nerve root 
13, 4 Babinski—dorsiflexion of the big toe and fanning 
of other toes; sign of UMN lesion, but normal 


reflex in the first year of life 


NORMAL BABINSKI FOREARM PRONATORS > SUPINATORS 


Tumors 
or 


Other space occupying 
lesions 


Same manifestations 


But of gradual onset 


Brain: Cerebrovascular stroke 


Sudden onsetof focal neurologic deficitdue tovascular cause 


M Motor weakness e.g. hemiplegia 
M Sensory deficit 

M Aphasia fora 
[4 Cranial nerve affection e 
M Visual field defect 
M Other findings .... 
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temperature sensations. 

elpsilateral hemiparesis and 
diminished dorsal column 
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-Capelike, bilateral loss of 
pain and temperature 


tract 
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tis and e Destruction of 
Spinal anterior horns 
muscular 

atrophy 
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sclerosis ° Descending 
motor tracts 


Multiple e Demyelination 
sclerosis random lesions 


In white matter 


e LMN: flaccid paralysis with 
prominent fassiculations 


e LMN: weakness with atrophy 
and prominent fassiculations 
e UMN: hyperreflexia 


e Random and asymmetric 
mainfestations 
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Anterior spinal artery 
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of anterior | 
spinal COIUMNS 
artery 


=) 


Peripneral 
nerves 


Clinical features 
Weakness is more prominent distally at the outset. 


Diminished deep tendon reflexes 


Cell 


Muscle atrophy and fasciculations DIU body 


May include sensory changes (numbness, 
paresthesias, tingling), 


Dendrite 
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reripneral nerves: 
polvneuropathv 


Hereditary 


Endocrine 


Metabolic 


Infections 


immune 
mediated 


Toxic 
Medication 


Paraneoplastic 


Charcot-Marie-Tooth disease 


Diabetes 
Hypothyroidism 


Renal failure 


Leprosy, diphtheria 
Human immunodeficiency virus 
Lyme disease 


Guillain-Barré syndrome 
Lead, arsenic, alcohol 
Isoniazide, vincristine, ... 


Lung cancer 


Neuromuscular Junction 


Myasthenia Gravis 


Antibodies bind to postsynaptic acetylcholine 


Associated with thymoma 


Weakness increase with activity 


Eaton Lambret 


Antibodies directed toward presynaptic calcium 


Associated with small cell lung carcinoma of the 


Weakness improve with activity 


Muscle disease 


Myopathy Acquired causes 


Dystrophy Hereditary causes 


Clinical features 


Symmetric weakness affects proximal muscles more than 
distal muscles 
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No fasciculation, late atrophy 


Normal sensation 


56-year-old woman with a history of smoking, diabetes mellitus, 
and hypertension ts brought to the ER by her husband. 


He said that she dropped a plate and was unable to understand 
what he was saying, so he gave her a pen and pad, but she 


could only write a couple of words which didn’t make much 
sense. 


On examination she IS aphasic, has right sided weakness, and 
af big toe on right side. 
Clinical Reasoning 


Sudden onset of: 

M Right sided hemiplegia 

M Dorsiflexion of big toe “Babinski sign” 
M Aphasia 


Case: 2 


A 35-year-old construction worker is taken to the emergency 
department after an accident in which a piece of metal became 
lodged in his back. 


The patient has excruciating pain at the site of his injury and is 
unable to move his right leg. 


In the ED, neurologic examination reveals: 


" Paralysis of the right leg, with hyperactive patellar reflex, and 
a positive Babinski sign. 


" The patient can move his left leg without difficulty and has a 
normal patellar reflex and no Babinski sign. 


" Sensory testing reveals loss of temperature and pinprick 
sensation on the left leg up to the navel and loss of vibration 
sensation on the right leg up to the umbilicus. 


(Y History of penetrating trauma to the back Spinal cord injury 
Right lower limb 
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@ Loss of 
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© LMN signs 


€) UMN signs 


€) Impaired 
proprioception, 
vibration, light 
touch, 
tactile sense LA 


© Impaired pain, 
temperature, 
crude touch 
sensation 


A 58-year-old man comes to the physician because of burning 
pain in his neck and arms and paresthesias in his hands for a 
year, with increasing weakness in both hands during the past 3 


months. 


Examination of the upper extremities shows decreased muscle 
strength, absent reflexes, and fasciculations bilaterally. 


Sen to sin (elf lu is and pain is absent over the chest and 
watact vibration and joint position 
S: Clinical Reasoning 


M Loss of temperature and pain bilaterally over confined area 
Encroachment on decussating fibers. 

Weakness, hyporeflexia and fassiculation 
LMNL (most probably at level of anterior horn cell) 


Central cord lesion 
Loss of pain 


Dorsal root 
ganglion A 
sa and temperature 


i» sensation at affected 
dermatomes (C5-T4 
shown here) 


Expanding syrinx 
(can affect multiple 
dermatomes) 


Anterior white commissure 
compressed by syrinx 


© Cystic cavity (syrinx) within central canal 
of SC 


© Fibers crossing in anterior white 
commissure (spinothalamic tract) are 
typically damaged first. 


Chiari | 
malformation 


® “capelike” bilateral, symmetrical loss of 
Asspciateempetature sensation in upper 
vegfiem ties lformation 


M Other congenital malformations 
M Trauma 


M Tumors 


55 year-old male presents with tingling and numbness in his 
hands and feet (glove-and-stocking distribution) for the past 2 
months. 


He has a history of diabetes mellitus, hypertension, and 
alcoholism. 


There is decreased soft touch, vibratory, and position sense in 


Clinical Reasoning 


Bilateral symmetrical loss of all deep sensation distally. 
M Areflexia 
M Possible aetiologies: Diabetic neuropathy 

e Alcoholic neuropathy 


A 27-year-old man comes to his physician complaining of a 


tingling sensation in his toes and progressive weakness in both 
legs. 


On questioning, he says that he had bloody diarrhea, nausea, 


vomiting, and cramps 3 weeks ago that lasted for a few days. He 
has not traveled recently. 


Physical examination reveals bilateral lower limb weakness and 
ind Achilles tendon reflexes 


\ Clinical Reasoning 


Bilateral symmetrical progressive lower limb weakness 
Diminished DTRs in LL. 
~“ Sensory manifestations 
M History of previous infection 3 weeks ago 


Autoimmune condition 


M Associated with infections (eg, Campylobacter jeiuni 


viruses) 
M Destruction of Schwann cells via inflammation 
M Demyelination of: 

e Motor fibers 

e Sensory fibers 

e Peripheral nerves (including CN IIl- 


Myelin sheath 


Node of Ranvier 
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Symmetric ascending muscle weakness/paralysis: LL respiratory failure 
M Depressed/absent DTRs 


M Facial paralysis (usually bilateral) 
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Sensory abnormalities (early and mild) 
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CSF analysis Nerve conduction 
studies 


" TCSF protein " | Conduction 
"= Normal cell count velocity 


(albuminocytologic =) 


A 25-year-old woman presents to her physician with difficulty 


chewing and swallowing food. She also complains of occasional 
double vision. 


She states her symptoms are often absent in the morning and 
appear to worsen as the day progresses. 


Examination revealed asymmetrical non tender weakness of 
both proximal 


upper limbs and partial ptosis which improves on application of 
( 


Clinical Reasoning 


ation Is normal. 


atigable muscle weakness. 
M Improvement of ptosis on application of ice. 
Intact sensation. 


Mvasthenia Gravis 


@ Acetylcholine (ACh) @ Choline (0) Cholinesterase a Choline transporter 
sTe Nicotinic ACh JL Anti-AChR CTY Edrophonium 
receptor antibodies 


Normal Myasthenia gravis Edrophonium 


Choline esterase inhibitor =) 


Mvasthenia Gravis > 


Fluctuating ptosis or double vision 
Y Bulbar symptoms (e.g., dysarthria, dysphagia) 
Proximal muscle weakness 


E 


Application of an ice pack over the eyelids may improve 
symptoms 


M Edrophonium test 


M EMG decremental response ta 
stimulation 


repetitive nerve 
DOG 
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